The Larger Foraminifera made a major contribution to Paleocene and Eocene biota. The microfacies and diagenetic setting of the Paleocene Lockhart Formation were analyzed in Shah Alla Ditta area, Islamabad. The Lockhart Formation is highly fossiliferous, comprising of thin nodular limestone with interbedded shale/ marl. The lower contact is unconformable with Jurassic Samansuk formation while the upper contact is conformable with Margalla Hill Limestone. Rock samples were collected from the field and thin sections were prepared and analyzed under the microscope and on the basis of detailed petrographic study three types of microfacies were identified and interpreted based on Dunham's textural classification, allochem type, fossil content and sedimentary structures. The microfacies include: LH-MF 1: Foraminiferal Wackestone/ Biomicrite Microfacies, LH-MF 2: Algal Foraminiferal Wackestone Microfacies, LH-MF 3: Mixed Bioclastic Mudstone Microfacies. A number of larger benthic foraminifera, and the lack of Planktonic foraminifera in the Lockhart Limestone, indicate shallow to deep water of restricted inner to middle shelf environment of deposition. Larger foraminifera and dasycladacena algae are the two major fossil contents present in the Lockhart Formation. Larger foraminiferal species like Lockhartia hameii and Lockhartia conditi present in the formation confirm the age of Lockhart Limestone as Paleocene. The main diagenetic fabric recognized in the limestone reveals mechanical and chemical compaction, deep burial water pressure, pressure solution and tectonics-related fracturing. The nodularity in the limestone is credited to pressure solution.
Introduction
The Shah Alla Ditta area is located in the foothills of the Margalla hill ranges which are part of the NW Himalayan foreland fold and thrust belts of Pakistan and are related to the main zone of Himalayan convergence (Jadoon, 1992) . A major thrust fault, the Panjal-Khairabad fault, divides the NW Himalayan sequence into a deformed southern zone often referred to as the external or Foreland zone, and a deformed and metamorphosed zone also known as the Hinterland zone (DiPietro et al., 1996; Pivinik et al., 1996) (Figure. 1 ). The Paleocene stratigraphic succession is well exposed throughout the area.
The emphasis of the present study is on microfacies analysis and the diagenetic history of the Lockhart limestone. Dunham (1962) scheme is used to classify the rocks and Flügel (2004) is used for the identification of microfacies and interpretations. The standard microfacies scheme of Wilson (1975) is also used for the comparison of identified microfacies.
Geological Setting
Geologically the study area is situated in the fault zone of the Main Boundary Thrust (MBT) and the Punjal thrust (PT), (Figure. 2). The overall structural grain of the area is NE-SW. The Main Boundary Thrust (MBT) is well exposed in this area and is located in the southern part of the study area, in Islamabad. It carries Jurassic Samansuk Formation over Miocene Muree Formation at the surface. The strike of the fault is ENE to WSW. The average dip of the fault is 35 degrees to 40 degrees towards the north. The lithologies present in the area have a strong influence on the style of faulting. In the study area the exposed stratigraphy ranges from the Mesozoic to the Cenozoic era. 
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Methodology and Data
Twenty samples were collected from the Shah Alla Ditta area. Detailed measured sections in the field were used to describe the facies and to determine sample locations (Figure. 5). Thin sections of all samples were prepared. The Dunham (1962) and Embry and Klovan (1971) classifications were used for the microfacies identification and interpretation.
Results
Microfacies Analysis
On the basis of detailed petrographic and micropalaeontological studies three types of microfacies were recognized with distinct texture, allochem types, fossil contents and sedimentary structures. The Lockhart limestone microfacies are, from the base of the formation upwards: 
Lockhart-Microfacies 3: Mixed Bioclastic Mudstone Microfacies
The allochem constituents are exclusively skeletal fragments displaying mudstone depositional fabrics according to Dunham (1962) , or poorly washed biomicrite according to Folk (1959) . Algae, Miscellanea miscella, and a very few smaller benthics are also observed in these sections.
Mostly the calcite veins found in this mocrofacies replace bioclasts. The veins are parallel to subparallel, and also cross-cut each other. This type of cross cutting is evidence of a tectonically highly fractured zone. (Figure. 4c ). 
Figure. 2 Geological map of northern
Pakistan showing major structure boundaries, the study area is indicated by diagonal ruling. (modified after Ghazanfar et al., 1990).
. Discussion
The microfacies identification and interpretation shows that the Lockhart Limestone represents deposition in near-shore, inner to middle shelf environments, (Figure. 
5.1Diagenesis
The diagenesis encompasses all the processes affecting carbonate rocks until the realm of incipient metamorphism at elevated temperature and pressure (Tucker and Wright, 1990) . The diagenetic processes characteristic of the Lockhart Limestone are responsible for the development of typical features diagnostic of those regimes. These processes include compaction, transformation of aragonite to more stable low-Mg sparry calcite, and pressure solution. 
